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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54| lUlACTUPb flJlH PEMOHTA OBCAAHIJX KOJIOHH 
(57) Abstract: 

M3o€peTeHMe otoochtch k oojiaera 6ypemoi h pp6t*w ho^th m rasa, n MacniocTM k tcxhhkc k TexKonorwi 
EtanHTanbHoro pCMOfrra CKBaJKBKbi. Uc/ib - noobnueuHc MaAexmocmc pe^HTHo-DoocraHocMTenbHb*x pa6or 
3a ever aan^rrbi i^werrawpywinero noKpbiTMn c coxpaiieinieu repuenitjauHM kojiohhm no Bceft ornate 
Hanometmoro njiacrwpw. flnn dtoto oh cHa6«CH npenoxp aiorren bHboai uaHxeraMM. uaKCKuanuibiM 
HapyxHbid jnraMerp Koropux npesbnnacT HapyjKHbifl flKavterp KOJibuesbix aneuefrroB. npw stow 
npenoxpamfTcnbiibte MaimeTbt paauemetiL* weayry KOJibueBWMM antviCMTaMM rrpweriwapyxHnero 
noKpbiTHfi c 3a3opou c ooauojiuiocTuo b pafoueu nanoxefam nepeupbrnis aaoopoB c yueHbmemieu 
Hapyxraoro /nianerpa npeAoxpaHKTenbHbix MatuKCT ao HapymHoro flnauerpa KOJibueebix anewtcjrroB. 4 hji. 
blblbll 
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Description |OnncanHC B3o6pcxcHaH|: 

M306pCTCHHC 0XH0CHXCH K OOJiaCTH 6ypCHMH H Ro6bim HC^TM H Paaa H. B HaCTHOCTH. It TOCHHKC 11 

TcxHOJiormi RararranbHoro pewonxa crbjljkkhw. 

Uejibio H3o6pererow HaxiAexc* noBwrneroie HaAexHOcxw peuoHTHo-ooocraHOBMTenbHwx paoox oa cnex 
rjannrrbi rcpuexraupywero noKpbtxwH c coxpancHHCM rcpumraamm KonoHHbt no Bceii flmmc 
Hanoi&cHHoro iuiacrbipfl. 

nocxaancHHaw qcm> aocthtoctcr xcm. uxo roiacxbtpb rjih peMOirra otfcaflntoc kojiohh coeronnHH uo 
npoAonuio-ixxtpHpoBaHKofl xpyfibi c HapyxHbiM repwenonpyiamnM noKObiXHCM. iibmojiHCHHbiM no Ha6opa 
Konbucoboc sjicuchtob. pacnonojKCHHbix B«Qni> xpytfbi c rwoopow APy oTKoarrcnbKo ffpyra. caa6»CH 
npenoxpaHHTcnbHMkm Maii*exaMH. MaKcra^uibHMM HapymKWH AnaMrrp Koxopbix npcBbiraacr HapyjKHWH 
AHaMexp KonbucBbix a/ieMarroB. npw 3xom npcAoxpaawxcjibKbtc waHmexbi pa3MancHbi ue«Ay KOJibueBb<MH 
ancMorraMH repwexrowpyiotAero noK p wthh c GaaopauH c bo3U0»hoctwo b pa6o<ieM nonoxcHHH 
nepcKpbrnm DaoopoB c yMCHwnaaicu Hapymaoro ^wawcrpa npcAoxpaiorrcnbawx uaH«ex AO Hapyamoro 
AMaMcxpa KOJibUCBbtx ancucHTOB. 

npa TpaHcnopropoBKC xaKono iinacxbip* o Konomiy oocaAHbtx xpytS RotrraKx ero oo cxeHRofi kohokhw 
ocyu^KrrsoHCTCH nepea ManmcTbi. pasMcnjcMHwe b 333opax MeKny KonhuCBbiuH rcpMexicHipyiotiBiuM 
ancMCHTauK Ha onpCAcncHHOM paccxoHHrai Apyr ox APyra no eceft pfamc n/iacxbipn. 

MaracTa Bbmojmena b bhac uwnMHApa c nocrommbiw wm ncpcMCHHWM no e* ajihhc jniaMcrpoM h 
TOjrn^aioft cxchkh. Han6onbmMfl AHaMexp Matimexbi npcewrnaer H apy«Htdf oratcaHHwfi p^aMerp 
KonbiieBoro repweTwaifpyioajero ancMcnxa. 

flrama uairaex Bw6Hpacrc« xawoi oopaaou. uxofibi npw pa3Mcm,cHKH hx Ha luiacxbipe wcwfly 
rcpMcxioi^yionDiMH ancMCHxawM ooxpaiwicH 4»yHKinioHaaihHbiw aaaop hc xoJibRO npw xpamaiopxwpoBKe, no 
h npw pacnnipeHMM rinacxbipH b kojiohhc. 

Paocxojnmc uexpy luaiuxexawn » hx KomiuecxBO paccwxwBaexcH o aaBHCHMOCTW ox /Vihhu iuiacxbip* h 

KPHBH3HW CXBQJia CKBaMHHbf. TO)6bI npH KOHKpCXHblX HX 3HaiCHHHX HCRJIXMHXb KOHXaKX 

rcpMcxH3Hpyjomcro noRpbixaH nnacxbipH c kojiohhoA h cro paopyincifflc. 

Koii^nrypainw uau»<r, $ioHX0^exaHHMccKHC caoitcxoa u nponHocxHwc xapaKxcpHCXWRH Maxcpuana ho 
Koxopopo ohm raroxoancHbi. no3DQJi500T o6ecncwn> hx ucnocxHocxb npw nmuRcraoi nnacxwpfl b 
CKBamHHc, a npH cro pacnmpcHmi flc^opMnpoBaxbCH b paflwanbHOM nanpaonamH jip BcnsMKHbi pannoH 
xamuKHC rcpMCXKaiipyioiAcro noRpbixwH nnacxbipH. MCKJnoMan AonoraorrcnbHyio noxcpio npoxoflnoro 
cetieHHfl ROJioHHbi o6caAHbtx xpy6. 

Ha Ahp. 1 H306 P axcH miacxMpb I c o A <rrbiMH Ha hcto npeAoxpaiorrcjiuo^H uaH^exaww 2. cnyx^eHHwic b 
o6caAHyjo KonoHHy 3: Ha $kt. 2 h 3 npoAOJibHWC m noncpcMHWC ccuchhh wanacxw; na 4»ht. 4 napwaHx 

B03MOAHOrO H3rOX0B/ICHHH MaHKCT. 

Maitatcxa (4>kt. I 3) M3roxaaJiHBaexc« c nepeMCHHMM no «c fvwne nKaucxpou c OAHHOKooofl xonmHHOH 
cxchkh no Bceuy cwchhio paBaott hjih GraoKoa xojnnHHc repuexH3Hpyioin£ro noKpwxHn nnacxupn. Ha 
KOHncBboc yuacxKax 4 « BKyxpcHHHft nwaMcxp BbmonHCH c MHHycoBwvi AonycKou no oxHomcHrao k 
Hapymuowy niiaMcxpy nnacxwpn. B cdcahch nacxn 5 AwaMexp wanKcxbi yBcrafMHBacxcfl 6co mdmchchhh 
ToimHfHbi ctchkh pp paswcpa Ha 3 4 mm npcBbimajotncro AHaMerp repMexusicpyioinero Konbucsoro 
ancMcexa 6. b poyjibxaxc ucro b xcjic Marascxbi odpasycxcH noAHyxpcHwc 

ncpcxoAW 7 ox 6onbnjcro AwaMCxpa s MCHwncMy BwnonHCHW kohhmcckhmh c ymou npw BcpmnHC KOHyca 
MCHbmHM 45°. McmAy rcpMCXHKOM 6 h MaHxcxofl 2 HMcrrcrt aa3op 8. rinacxwpb cnycKacxcH b ckb^kvo^ 
Ha mxaHTC 9. 

ruiacTupb co6npaexcH xs ycxaHaannBacxcH cjiCAymnniM oGpaooM. 

MaHxexw 2 OAceaiox Ha imacxbipb I c HaxsoroM. mxo ooecncwBacx hx yAcpwamie Ha hcm. 3ax€MHa 
nnacxwpb HanocHxcH rcpMcxwaHpyioiAec noKpwxHc 6 b bhac KonbucBbix ajicwcHXoo xaRHM o6pa30M. «ro6u 
MC«Ay hhmh h MajwtcxaMH 2 ocxanancH 3a3op 8. Floc/ic axoro nnacxbipb na mxaHPC 9 onycKacxcn b 
o6caAHy» xpyoy k wecxy cc hct^mcxiwhocxh, h pacnnqmexcH AopnHpyiomcft ronoBKofi ro nnoxHoro 
KOHxaRxa co cxchkoh o6caA ,WM RonoHKbi. 

TpaHcnopxHbic ra6apnxHbic paaMcpw ruiacxbipH ooycnoancHbi pasMcpavai np^oxpaHHXciibHbix uaHKCX u 
noaxoMy np« abhjkchhh cro b kojiohhc KOHXaKX rcpMCXH3Hpyioiucrt) noRpwxHH njiacxwpn co cxcnxaMH 
o6canHbtx kojiohh hck/ik>rch. «m> o^ccncroBaex cro coxpaHHOCXb. 

Manmcxbi HaroxaBJiHBaioxcH «3 Maxepwana A ocxaxouno ajiacxuMHoro, nxo6bi He npcnHxcxooBaxb 
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pacontpeHxao ruiacTbcpw a kojiohhc u hc oo«aBaTt» npw orrou 3HawrenbHi>ix flononHMTOibHbix ycwnnfl n D 
to ne BpeMH AOCTarowo npo*moro. cnoco6nor>o coxpaicm> rcoMcrpiiMocRyio <fropwy b npoueocc 
TpaHcnoprapoBKH iuiacrup« k uecry aapymcmw kojiohhw. Hanpnuep. nanrorHTTena una peonm*. 

npw paanMpcHHM lUiacTwp* uanHtrru 3a c^er no^Hyrpomfl. o6pa3y»mMX 3aoop 10 uexpy hhum b 
rmacxwpcM n kohhucckhx nepexDAoa. Hounowaxxmix o6pa3ooafmc CRJiaflOK. Ae$opMiipyi©TCH b paAua/ibKOM 
nanpaanaotM n npiuKmiaicrrcn k ctckkc nnacrwpH. riocKonbKy Tamnmia cretoui uaiOKcr 6rai3Ka iwimjiHC 
rcpMcr«3iipyion^cpo noRpbiTiw, flowmrorrenbHOH no-repii npoxojjporo cwonw Kanoroiw b oout ycraHoarai 
nnacrbcpn He npoMcxo^wr. 

McnoJibOOBaHHc npcftnoKCHHoro nnacTwptt* CHa6meHHono npcaaxpaiorrenbHbttffl uaraeTaMH no3Bararr 
npwnpcAMTb rpcnac rcpMcrwanpyioincro noKptiTHH o ctchkm kojiohhw. coxpawrrt, cro ucnocTHOCTt, h 
o6ecn«im, Haflorabril dcmoht HercpwcTBtmbtx oocanwboc kojiohh. HfclNl Wfclfel2 UUU3 
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Claims l<Popuyna H3o6pereHHH|: 

IlnacTbjptj jjjm pcwoirra o6ca^H»jjc kojiohh. cocroHimtft uo npaAOJibHO ro$pnpoaaHHosl Tpy6bt c HapyxiHbiM 
repM«TH3iipy»tnnu noRpbrnieu. BbmoraieHHUM H3 na6opa Rcjibqeebix ajreuarroe. pacnojioxtuHbtx tmonb 
rpytibi c 3a3opou oTKOcnroibHo ppyr flpyra. OTHMMajoajwHcn tcu. ««to. c ntnuo noebimetotn h^acxhoctu 
pOkAOHTBO-eocxrraHOGBiTcmjHbcc pa6or 3a ever samwrtj repMerranpyiomen) noKpbintn c coxpaHetoieM 
rcpM<moanHH KanofDcw no occfi ajihhc HanomcHHoro imacrapn. oh cna6»cH npcRoxpaiBCTOibHbuai 
uaiLwcravai, MaKCtfManbHbift HapyKHbfft flHauerp Koropbtx npcefaraiaer HapyKHboi AHaMcxp KOJibi;e8bix 
ancwcHToe, npw ctom npcRoxpaHirrenbHbte uaiuKcru pa3uemeHW uejs^y Konu^couvra oneueuTauxi 
rqjwcnoHpyiomcro noKpbrrai c oasopaun c BCOMOMHocrbio e pa6o<teu nonoKCMun nepeicpbrooi aaoopoa c 
ywcHbtnamcM HapymHoro AHawerpa npe^oxpaforrejihHbix moiukct flo iiapywiioro AMaucrpa nonbUCBbix 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protectivecups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

. When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch I with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. I and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. I 
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source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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